INTRODUCTION
Sonography has become indispensible instrument in today's practice of obstetrician. With the advancing technology in availability of high resolution sonography machines, we can not see only the details of fetal malformations including fetal cardiac malformations much earlier but can detect soft markers. Interest and knowledge with added experience has lead us to recognize the high risk of chromosomal parkers also by sonography.
By sonography, we can not see the chromosome, but certain findings guide us to suspect high probability of chromosomal abnormality.
Sonography markers of chromosomal abnormalities can be: 1. Soft markers 2. Certain fetal malformations 3. Multiple fetal malformations 4. Early symmetric growth retardation and polyamnios.
Soft markers are not actual malformation, but they are variant of normal finding, transient and nonspecific findings that may even resolve and may even exist in normal fetuses. They are not the indication for termination, but are the indicator of thorough fetal evaluation and further tests in form of biochemical markers and invasive testing for chromosomal abnormality. 
Ventriculomegaly
• Dilation of lateral ventricle measuring more than 10 mm in absence of any CNS malformation is called borderline ventriculomegaly.
To stamp it as borderline ventriculomegaly following structure has to be seen in transventricular view. • Intact calvarium • Incidence 5 to 25 : 10,000 delivery -Normal atrium of lateral ventricle measures < 10 mm.
-More than 15 mm is suggestive of hydrocephalus.
Between 10 to 15 mm is suggestive of borderline ventriculomegaly. Let me specify that it is again a G. age related finding. Choroid plexus normally touches both the wall of lateral ventricles, but when it fails to touch both the wall, think of ventriculomegaly. In that case measure the distance between medial border of lateral ventricle to medial border of choroid plexus, it has to measure less than 3 mm in normal ventricle.
Ventriculomegaly is diematic condition due to it's poor outcome in nearly 20% of cases. In one study? of it was observed chromosomal association in 3.8% of cases, associated malformations in: Goldstein observed that 1 out of none cases of isolated ventriculomegaly died. When it was associated with other malformations, 56% died.
Benacerraf recorded incidence of 12% aneuploidy in 44 borderline ventriculomegaly.
Male fetuses were likely to have larger ventricles. Among borderline ventriculomegaly 75% of male were normal while among females 50% turn out to be normal (Patel and co workers). Among trisomy 18 fetuses 30% to 60% show the choroid plexus. At the same time 97% of Trisomy 18 fetuses show some other structural abnormality also along with CP Cyst.
How to Proceed
Gross and colleagues had done retrospective analysis of 13 large published studies with overall risk of 0.27% for aneuploidy in isolated CP Cyst. When associated with other marker/ malformation, risk is 33%. 
27
Benacerraf study shows no increased risk of trisomy 21 while Gupta and coworkers showed risk of 1/880 of trisomy 21. • > 6 mm after 18 weeks-33% aneuploidy • Strong marker for aneuploidy, more for trisomy 18.
How to Proceed
• May persist through out second trimester or it may resolve.
• Caution: False increased NF can be seen in breech presentation, fetuses with elongated head, wrong section or when more transducer pressure is applied.
• Rule out other CNS malformations • BPD/NB > 10-suggest high aneuploidy.
• Rule out other CNS malformations • Counseling • Karyotyping suggested • Rule out other associated malformations and markers • LR.
ECHOGENIC SMALL BOWEL
• Bowel whiter than rest of the abdomen without shadows.
• Bowel as echogenic as that of bone without shadow.
• Incidence: almost 0.5% of normal fetuses in second trimester.
• Increase the risk of trisomy 21 by 6 to 7 fold.
• Causes -As normal variant -Aneuploidy -CMV, HSV or parvovirus infection -Swallow of intra-amniotic bleed due to immature enzyme system to digest it. -Meconium ileus in third trimester, normally in large bowel. -Meconium peritonitis with peritoneal calcifications in small bowel obstruction of severe variety. -Cystic fibrosis-Gall bladder is absent.
• Grades -I-Mild echogenic and typically diffuse-not significant finding -II-Moderately echogenic and typically focal-not significant finding -III-Highly echogenic equivalent to bone-only significant finding.
• Pitfalls: High frequency transducer can show increased echogenicity. Lower the frequency of transducer, if echogenic bowel.
Nasal bone visible
Absent nasal bone
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How to Proceed
• Maternal age related risk • Counseling • Rule out other associated malformations and markers.
• Karyotyping suggested when Grade III or some other markers are noticed.
• LR 6.
ECHOGENIC CARDIAC FOCUS
• Visible in approximately 5% of fetuses.
• Discrete eye catching bright echogenic focus like bone echogenicity, more in left ventricle.
• Best seen in 4 chamber view • Can be single multiple, in one or both ventricle, large, small.
• Moves with chordae tendineae • Due to micro calcification in chordie tendenie surrounded.
by fibrosis. This histopathological finding was observed in -Normal fetuses-2% -Trisomy 13-10% -Trisomy 21-39% • LR-2.
Benacerraf has studied 1334 fetuses, 66 had echogenic focus in heart. All had undergone amniocentesis and 22 of 1334 had Trisomy 21. Out of 22 cases of Trisomy 21, only 4 had echogenic cardiac focus.
In another study of maternal age more than 35, ECF had detection rate of trisomy 21-6.4%.
How to Proceed
• Counseling • Karyotyping not suggested in isolated finding.
• Rule out other associated malformations and markers.
• LR • Increases risk of trisomy 21 by 4 fold in association with other high risk factors.
Two Vessel Cord
• Incidence 0.2% to 1% of pregnancy • 10% may have aneuploidy like trisomy 18, 13, triploidy and monosomy X.
• Umbilical artery on one side is absent as continuation of Iliac vessel. Normally aorta bifurcate in Iliac vessel. In 2 vessel cord aortic bifurcation on side of absent umbilical artery is smaller.
How to Proceed
• LR 1.
PELVIECTESIS
• Borderline renal pelvis diameter of more than 7.4 mm is said to be pelviectesis. 
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JAYPEE term pregnancy. Adra and associates had a observation that when cut of 6 mm at 24 weeks and 8 mm at 31 weeks were used, obstructive uropathy were diagnosed with 100% sensitivity. Benacerraf had observed following cut off for postnatal intervention for obstructive uropathy in renal pelvis dilation.
G. Age Cut off for postnatal intervention
15 to 20 weeks 5 mm 20 to 30 weeks 8 mm 30 weeks to term 10 mm
How to Proceed
• LR 1.4.
Short Long Bone (Femur and Humerus)
• Down child have shorter limbs.
• BPD/FL < 90%. Short femur shall be observed in relation to BPD rather than G. Age between 15 to 23 weeks, preferably between 17 to 19 weeks of pregnancy.
• If isolated, slightly short femur is not strong marker.
• When combined with short humerus as well, it has LR 11.
• More commonly trisomy 21
• When associated with growth restriction trisomy 13 and 18 is likely.
How to Proceed
• Counseling.
• Karyotyping suggested when both femur and humerus are short.
GROWTH RESTRICTION
• < 1% IUGR fetuses have aneuploidy • Most typically associated with triploidy (5.7%), trisomy 18 (7.5%), trisomy 13 (1.7%).
• Early growth restriction in 2nd trimester-more than aneuploidy likely. 
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Prevalence of aneuploidy in IUGR
Frequency of aneuploidy in IUGR
How to Proceed
• Counseling • Karyotyping suggested in isolated finding.
Cardiac Defects
• Infants with Down syndrome have incidence of 50% cardiac defects, more commonly VSD, AVSD and DORV hypoplastic heart (23).
• De Vore reported 76% cardiac defect in Down syndrome fetuses (26).
• Trisomy 18 and 13 have incidence of cardiac defect in > 90% cases.
• More common aneuploidy in antenatal cardiac malformations compared to postnatal (32%/22%).
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How to Proceed
• Counseling • Karyotyping suggested in isolated finding also.
Dudenal Atresia
• Recognized after 20 to 24 weeks of pregnancy.
• Two cystic mass (Bubble), one on left side of spine (stomach), another on right side of spine (Duodenum) with connection between two bubble at AC level.
• Strongly associated with Trisomy 21 in 1/3rd of cases.
• Cardiac malformation is also common. 
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How to Proceed
• Rule out other associated malformations and cardiac malformations.
Cystic Hygroma
• When cervical cystic hygroma-60% are associated with aneuploidy.
• Less associated with aneuploidy in forst trimester compared to second trimester.
• Karyotype suggested in all.
• More aneuploidy with septet compared to nonseptet (76%/ 6%). • Noncervical lymphangioma-no increased risk for aneuploidy.
Hydrothorax
• Isolated pleural effusion, unilateral/bilateral • Associated with increased risk for aneuploidy more commonly turner syndrome, but also trisomy 21 and 13.
• In one study of 82 cases aneuploidy was observed in 4.9% of cases having trisomy 21.
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• KT suggested.
Nonimmune Hydrops
• Edema all around fetus with ascites, pericardial effusion and pleaural effusion. • When detected before 18 weeks pregnancy more aneuploidy.
• 16% aneuploidy (4).
Diaphragmatic Hernia
• Defect in diaphragm with herniation of stomach and bowel in chest.
• 10 to 20% aneuploidy (37) • Trisomy 18 is most common, can be trisomy 13 and 21 also.
• KT is suggested in all.
Omphalocele
• Anterior abdominal defect at the base of umbilical cord insertion with herniation of abdominal cotent, covered by membrane.
• Trisomy 13 and 18 are most common but can be trisomy 21, triploidy also.
• Prenatal detection associated with 30% to 40% chromosomal abnormality, while in postnatal cases 12% only.
• In one study of trisomy 18 cases 18% had omphalocele (4).
• In one study of 35 cases-54% were having aneuploidy.
(40) • KT suggested.
Scoring System
Snijder and Nicolaides scoring system a. 
What is no Aneuploidy?
In many cases fetuses with soft marker of malformations, turn out to be euploidy on karyotype. In such cases, they can be 
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associated with vast range of syndromes. One can get the list of such syndrome from authentic website like OMIM by mentioning the findings in the search option and can even get the DNA location of abnormality, if it is known with the list of laboratory, which can carryout the testing.
CONCLUSION
To screen the whole population for chromosomal abnormality is practically imposible. At the same time, it is not possible to pick up all chromosomal malformations. Strategies shall be to use noninvasive markers like biochemical markers and sonography markers to filter the hish risk population based on maternal age and to offer invasive testing only to those filtered high risk population to reduce the risk of abortions of normal fetuses. High end machines, good skill, constant vigilance, while scanning and deep interest in subject with knowledge is must.
Hoping for or relying on single parameter which filter the aneuploidy fetus from normal is futile.
